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(54) DEVICE AND METHOD FOR DETECTING LIQUID LEVEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid level detecting device which can discriminate thai a nozzle 
comes into contact with the surface of a liquid with high reliability. 

SOLUTION: In a liquid level detecting device which detects the surface level of a liquid sample contained in 
a container, a nozzle section 1 made of a conductive material is electrically connected to an oscillation circuit 3 
composed of a coil and a processing circuit S which time-sequentially collects values specified by electric 
signals obtained when the nozzle section 1 approaches the surface of the liquid and detects the changes of the 
differences between a plurality of previously obtained same kind of values and most recently obtained same 
kind of values and a power source circuit 4 are connected to the oscillation circuit 3. 



4- 



1i 




LEGAL STATUS 
[Date of request for examination] 
[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's decision of 
rejection or applicaticm converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner's decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1998.2000 Japanese Patent Office 



Mtp: //www 1 . pdl,ipo-rTuti.go.jp/PA 1 /resutt/det*l/marn/wAAA»2 9 6660 A4 09 13366eP3.htm 



<i9)0*a4^if/? (jp) 02) i8t 1$ 1^ ^ ^ (A) iiDmmm'Amm^ 

i|^M¥9- 133686 

m^^MB 9 ^(1997) 5^203 

(5i)inta/ mim f^mmm fi mmm 

GO IN 35/10 GO IN 35/06 C 

GO IF 23/26 GO IF 23/26 A 





|^H¥7 -292621 


(limWLK 


000003300 












¥^7^(1995)11^10B 




















«««fil±^K^^# 1 -19 



(54) [»^a}«fi;] «cp(fttiISfi«J:l^«j£ 



(57) [|||!J] 

*sD. ^XjUgiJ*iffl[ffi{C«jfiLft:IK«:S6n2>S^afi!jfi 




aa-cS;fcl§lfflffi<t©Mi)i?:***ct«: 
J: "3. -/X;U5t^iStffii©ia|!B«ra'J€-r*Ci%!|#m 20 

[000 1] 

[0002] 

ttUl b/cjfiit^tcd* nSfiE»«:»«f TS4<b^»«TS 

a. $ws<t^*f«g«ci-c». cn6©K*4*i/*>* 30 

[0003] «6*©±KLfc»«TS^CC*jl,>-C. S^S 

©«fi}±ESr. 3 6«c. fc<bfc<!:K?4©ffiAi^+»nc 40 
JS^B. «f«ityXjU?:fcW4SS©aiaJ*-Cl*A0-C<>® 

[0004] tIfo-C. yXJl^^i&fgfflA>P,-5E©ai$ 

fibK. sm©«M*^«)«^a-rsc<!:*i.i:«si)5:*, at 
fb^^WKS. «F{cfta{b^Hr«83W4(ai©=i= f - 

J: S'IS*S*©^S©lia<!:^j:-S© 
tlXK^h. 50 



i|$Pa¥9- 13 3 6 8 6 

2 

[0005] ^mm^^m^nvimuMom^^ 

mtmn^ica. r*©sffi%fflt<>r«iaeisa«r 
mmntn. -*©sffi?:ffli,»-c»«isffi*2>t>«-f 
>f-j^>x©^fb«:tJ3£-rsm Eti'&mmriij 

m (i^raBse 3-15121), ias-fe>-9-*ifijfflTs 

[00061 r:$:©«®«:fflO-CSI»ezJie01Sl/, 

^4«^ffl-rs:/7ffi*5ttf**^64<b^»#fgg{c^*)n 
ri»s*5. c©:^^-c«, ffli^s^lt^x^i-^zi*© 

*ffli»*:^)*B> che©^(E«{*©ffilic?g[jg*iBi# 
0^»lff©IKHi^j:4Ci> X. r;*:®SS^cJ:o■C^a 

S:fi*St^B-f>f-i/>Xffi?:aiSU, C©fii©S:{b 
A:. 

[0 00 7] conmu. m&ifi^^m^ic&mti, 

tc. 

[0008] flSie^ttr ^ XTji-if T^^m 

•r.5:&^«. Km«:9^5.7'?:!igSTS©r. SW4ra© 
+ +';-*--'<BiacS;&i<»*«. ^XiJ<-if-?';l'5='9 
7"©^ain*J:^*l»/c«f). ^^i.T'^JjRciKSlLA:^© 

<t*6. m-^fR»ffi*6}Kffi'^©^0«3£BoIffi<!: 
«»iiBy-/X©il3B*§W^^<^14«:M 

[0 009] 7=^XjJ<— !f-?-;l/?7:^5fc®*»^aUtt®ig 
aSttmi/tcjOie?^ y :^rt©E:>J%SiK£l/-5-©fiiA»6jBt 

v7'ifeS[»T*©r. B5*4iffl©+t y-*-'<«ec-r 

[00 10] 7= ■< x^^~'f-:r)i^ vzfi^-oxmm'!:^ 
U^HK K«sf©K?lfflyXJUiit^-b>-!f-?>aS-fe>-!>- 

xthctwmnx»>itcib. y:X)\,x^t^ym'&m\ 



3 

[00 1 1 1 ±ieb/cJ:^K:fie*®iJ'rf5-Cta. S«l4?rtR 

firs^jc. •;-;^- 
[0012] m^&mmr ■< X ^— !f r^;l'5^ 
[00131 
coo 1 4] 

[0015] wiii^^mt. ss«{ce^stifc?Rfts? 
fi*>e.i3fi©fi*^ajL. iijfi-c©/tpiafii<b©s©^ 

[00161 ;X«:*«qs«iaffl{cSi,>rSiWr*. g| 1 

«*«w©-ii«fifisii©«s«^ai?a©8is«risfig 
r. 0if 1 ttf8Stt©vX;i'©t(i-c. ■€-©ii>rj: < i fcjfe^ 

^(**5S^eiSi4W*4-c('P6n/cfe©-c*ntf-e©±Jss 
t4-cf'pe.nri» stasia. ^xjwf4©TffiSi5©t8»{E» 

t«fe©g|5»i«JiS3!Hite'J - KiB-CS«i$n2>*J, C© 
JS^?aiKA>6©J1-gL*J:»3!)til>2ii-SC<!:*i-Ct5. * 
^?a«:fci»r^Xjuw. B5iai/fcJ:^K:-e©iJ>^c< ifc 



(3) i^pg^g- 1 3 3 6 8 6 

4 

m«. S)i€.ffiS©SSI4?:lS^l©^K:yXJU©rtJi-«: 
i5fe?^LT:fflt,»iAi. iSiiLffiffl«:Sti4^S14©WS^c 

( 0 0 1 7 ] ^tgSJi. RC, LC©i>^n©%fig-c 

»^fflc>e.n*. gfi±K:=j-/;uL'^'=i>7'>t^C)!n-i:.B 

tct£;(;-Cj|g$n.SAJ. ^X;UBC. RfcJ:c;L©sE^ 
10 «rfc-:'fc©-C*S. i%ffig©^tiiai6»^tgifi«. ^X 
^u©-^>f-y>xfil4jj:oftitis©!^ (ttfi^l^tt 
Ui$©JiUifi!e??ft^{4ffi^{bfi«:<!:) «:tS(#^5. 
[0 0 1 8 ] ^XJl'$t^§!!)i}Kffi{cffi-rSi, -<>t-i^' 

TS. ^ffi^«»©^{ttt^fi#«:'i:>s«:i£;DrJtifi 

[0019] ^t^<Dmmm^mi-ri>^mmt. 

10 02 0] fmfmm&ifi-^^i^a-^o-byv^tjiao 
#ii/-ciR«"rs. <i#»yx;ujtffl*Jgg*>6i!tnr 

laffimi. ±g2L/ft:j:^«:m#©iRm. m<omi 

^j:<!f43S:ttf5tSfie«:NF-?fc©-C*S. 
40 [002 1 ] WT. <i#*affl«:-:5l,»r S 6{Ci¥«BCcitt?g 

[ 0 0 2 2 ] T^-i'B. y xjva^^Ki&moxfmtfi 

^{t**&«{>S«B?A^P). *St,»ByXil/*iSt®{Cifi«0 
v=- ifB^ X;i.3>5^MK:ffiO/cB$K:{i^As^ffr.2.^fffl 

[0023] jttilJ«i?:*«f)4/cJ?)K:fflt,»5f=-iJ«. m 
50 Sfii«r*if)^.fii[H5*-C©r-f -Cfcctl'A^. CWr-i? 



tm-^v$>tni2.'X^tj:^i:mi,^icti>vti. mm 
[0024] *iis«-Kf <>j:uA5. nm^mbxn 

- f ©^H-ffi?r i 5 Aj: ix r S i «i)/c±-CfiJS-r S J: -5 

[0025] m&omtmm.mom'i-s.mmm^mA 

[0 02 6] *fE?a-Cffli,».57^^X^-1f::^JU5^yp'© 

Xitmno^it^^tj: i-cffit>ti ifv P'i ID— C 30 
h. tic. ABSOJr^^r^flSrtti&f^OTatcxf^v 

[0 0 2 7 ] SJglxffi(.»S^^X;U©1vtt4iL-Cttffi 
^xf->u;^*tffll>6h€.*«. >'X;l/©i1-ffll«rPTFE 

m>mB. *€.i>tt5tffi=&tt<8j-^/t}g©fc®*iffito 

[0028] 

C©iBa, ffiffit^ffl©iESgttif9S*'±*«'3. :Pfi©!« 

14*^ p>teU;nc < -tf > 7- 1; > ^/-r s c i As-c# 

[002 9 ] */c. E|lB#0f]t£:?Kffl?rtS^ffi-r'2)C<!:*ir3r 50 



«F§g¥9- 1 33 68 6 
6 

8$? j;7'©lfAaiS©tfe> J: 0. ^ -j^fdM'^cy 
«cne.©«6o$*sgfK5$n.2)©-C. J:0^ffi©iSf4 
[ 0 0 3 0 ] * fc. ite*©5^ 7-rtE:^«fflc»T:jSM% 

7--csi?i-rs*\ im©iSE*^ai/fcatc?--:-:/^s[ 

[003 1 ] htPhUlfif,. *^S?3-C«-*®5^ ^» -T"?: 
[0032] 

[»?g©SliS©0S§] ttT*^?g%^ilt^«:J:OSi?g-r 

a. 

[ 0 0 3 3 ] 0 1 icmLtcimikamimi>>tc, lc^ 

tiiIS8l*3-f;ut^XjU©»jigaTJ^fiE3*i. iiSJSjg 

•csti-r^.. ^t^Ki^^^-t/wra^y-KS (*o.8 

[0 03 4] 0K»3:ml/-Ct,>«l>*J. i/>i'OX3-::/ 

*»fiSi/. •e©r>•f:^^r«^iliK©^'^;^«:jfi-:JW 
«ofc^©^{b©«ii^«i oxgffir***!. »]S)!ffi3a> 

[00351 0 2K:iR^Ufcfi<tti£*©a5^«ia©^» 

/c. iKmi/Zciil^tc, i[ir©ffl£©^««it>. Il(c^i,> 
fc. C<0ljmr:kWl^m-2if>h-bK.IBCS.tiCt 
■CjSEt©SEM4*iJST*Ci*J-C»/c*s. v-fX©85 

[ 0 0 3 6 ] IS13K:iRSIL//cffli*lfeWtCj:iJl!iai(S» 
{ii«ia2{C7nU/cFII<i:ISI-©fi*fflt>/c. fit* 

ir^tssk:. a6tr©i 5<io«i*giB!i5i*su. ffinxs 

/c (- 1 0nin~-0. 0 1 m(Dm^^ OmiCVt^LXVi. 
'S.m^^Mc. (Si. 0iti-C±SPCCi2iSOfcyD-^ h«(i 



(5) 



9-133686 



8 



ti>ct Vim t omM^m^v # tc. 
{0 03 7 ] m4(^c)i^mLfcmt:^mmcj:mmim 

tm^ntom^^^i^fc (- 1 bm — bm^im^ 
omAc9^nbximm^y!^mc) . ^^(^mmm-y-i 



1 : yX;l/fft 
3 ; LC^iSS 

4 : mmM^ 

5 : 

3:m 



GND 



I N 
GND 



(6) 



«FPg¥9- 1 33 68 6 





ti^rWJU. i[ifi-CfiA:|Hl®ffii©Si}i**«?)SCik: 



mmmms^] ooze 

[0 02 6] *l6?g-Cffll>€>7=-* X;J<-1f:/;Uf--^7'0 



(7) 



i^gg^g- 1 3 3 68 



mjEjtims^] 0 03 4 

[0034] 0«:«iFtri>Ji:t>As. m&mmomt^ 

ggS^T^fcAtc > i; D 3 - 7"© 7" a - :?'cD5felS 

^« 1 0% fi)»i{i/i^6S-r5itB!rs-c5 
[rnsMm^^] mm 

mJEM^mS^] 0 03 6 

imr. fiI«a2«:ji^U/c0!lill-Ofii«rffll»fc. fii«r 
fc ( - 1 Oimr^- O. 7m <OiimOntttC9\-nbXim 

m'&nttbtc. S«l3r±8|5(ci2tSL/c7'a h«fi# 



S c i fiS® i ©«St%«S-c * tc. 



mi] 



+v 

GND 



I N 
GNO 




